Chu Yang Sin Nature Reserve, Dak Lak Province, Vietnam, is within an area of high bird endemism and supports a number of globally threatened and restricted-range species. Data were collected on the bird communities of the Reserve and their habitat in 1995, to ascertain habitat associations of some of the endemic and threatened taxa. Birds were surveyed in circular plots around a recording point. Habitat associations were investigated using Discriminant Function Analysis, and populations estimated using DISTANCE.
Introduction

Background to the research
Vietnam's Western Highlands support one of the largest remaining areas of relatively undisturbed natural and semi-natural forest vegetation in the country. The southern part of this area is particularly rich in endemic bird species, and has been recognized as the Da Lat Plateau Endemic Bird Area (EBA), one of three EBAs in Vietnam (Stattersfield et al. 1998) . The area also appears to be an important centre of endemism for other taxa, including plants (Eames 1995) .
Three endemic bird species (Collared Laughingthrush Garrulax yersini, Greycrowned Crocias Crocias langbianis and Vietnamese Greenfinch Carduelis monguilloti) are confined to the Da Lat Plateau EBA, and at least six other restricted-range species (Germains' Peacock Pheasant Polyplectron germaini, Crested Argus Rheinardia ocellata, Black-hooded Laughingthrush Garrulax milleti, White-cheeked Laughingthrush G. vassali, Short-tailed Scimitar Babbler Jabouilleia danjoui, and Yellow-billed Nuthatch Sitta solangiae) also occur here (Eames and Nguyen Cu 1994: unpublished report) . All except Vietnamese Greenfinch and Crested Argus are known to occur in Chu Yang Sin (Eames and Nguyen Cu 1994: unpublished report) . Grey-crowned Crocias was rediscovered at Chu Yang Sin in 1994 (Eames 1994 and is only known from one other site, Tuyen Lam Lake (11°52′N 108°25′E), 4 km south-southwest of Da Lat (Dymond 1998) .
In addition to these restricted-range species, a further 28 bird subspecies are endemic to the Da Lat Plateau EBA (Eames 1995) , and 35 subspecies have a restricted range which includes the Dat Lat Plateau EBA. Of these endemic and restricted-range subspecies, 54 are represented at Chu Yang Sin.
Despite the importance of the Da Lat Plateau, the area was, until recently, under-represented in the protected area system of Vietnam. Two Nature Reserves, Thuong Da Nhim (Lam Dong Province) and Chu Yang Sin (Dak Lak Province) were established (along with much of Vietnam's national protected area system) on 9 August 1986 (Eames and Nguyen Cu 1994: unpublished report). However, action to protect and manage the areas for conservation was slow; a management plan was drafted in 1989, but no management regime or infrastructure were in place by 1993/94, when WWF prepared a management feasibility study for both Chu Yang Sin and Thuong Da Nhim (Eames and Nguyen Cu 1994: unpublished report) . Today, there are three protected areas on the Da Lat Plateau, covering approximately 10% of the area of the EBA (Stattersfield et al. 1998) .
In 1995 a joint project of Birdlife International and Vietnam's Forest Inventory and Planning Institute (FIPI), funded by the European Union, carried out research on the biodiversity of the Chu Yang Sin Reserve and gave recommendations for its management. Among the recommendations was a proposal that the Reserve be expanded from 32,000 to 59,280 ha, reaching the boundaries of the nearby Thuong Da Nhim Nature Reserve (Le Trong Trai et al. 1996: unpublished report) . This paper uses data on bird populations at Chu Yang Sin, collected during fieldwork conducted as part of the 1995 project. It aims to use these data to examine habitat associations and estimate population sizes of the birds inhabiting Chu Yang Sin Nature Reserve, and thus evaluate the conservation importance of this protected area on the Da Lat Plateau. protected area the natural vegetation has been modified by man, and replaced by secondary forest and bamboo (Le Trong Trai et al. 1996: unpublished report) . Small areas of forest (especially on ridgetops) are dominated by pine Pinus kesiya. Data were collected from two study areas within Chu Yang Sin Nature Reserve: the lower slopes of Chu Pan Pham (CPP) in Lac District (an east-west mountain ridge, 12°22′N 108°22′E including the southern part of the nature reserve); and an area in Krong Bong District (KB), encompassing the area to the north of Chu Yang Sin Mountain (Figure 1) . The vegetation of both study areas is a mosaic of forest types, dominated by broadleaved evergreen forest, but including areas of pine Pinus kesiya and bamboo forest. Levels of human disturbance vary, with higher-altitude sites usually suffering less disturbance.
Bird recording
Birds were surveyed by point counts, during March and April 1995. Point counts were made at stations situated at least 200 m apart, along established trails at both survey sites. Stations could be placed neither at exactly regular intervals nor completely at random, because of the difficulties of movement in dense forest on steep terrain. Data collection was carried out over a period of 18 days between the hours of 06h30 and 10h00 to coincide with the period of peak bird activity.
At each census station, two (occasionally three) observers recorded all birds seen or heard within a 30 m radius of the central point, including birds in flight (contacts for birds in flight were excluded from later data analysis). In earlier studies using Variable Circular Plot methods (Jones et al. 1995; Marsden et al. 1997) , all bird contacts were recorded, but at Chu Yang Sin, contacts beyond 30 m were not recorded because the stations were generally positioned in dense evergreen forest and visibility was poor. In addition, it was apparent that distances became difficult to record accurately beyond this distance. Observation continued for 10 minutes at each station, commencing two minutes after arrival at the station to reduce the effect of human activity on the count. For each individual bird contact, the following data were recorded: species; nature of contact (seen or heard-only); number of individuals; horizontal distance from origin to bird (metres, from centre of plot); and vertical height above ground (categorized as either ground-level (0 m), below 1.5 m, 1.5-4 m, or above 4 m).
Habitat structure
At each recording station the altitude (m a.s.l.), slope (degrees), aspect (N/E/S/ W) and distance to nearest water source (m) were recorded. Forest canopy and ground cover were each recorded on a four-point scale (Table 1) . In order to obtain more quantitative data on forest structure, the following were recorded from the 10 trees closest to the origin: species (or family); distance between tree and origin; height; diameter at breast height (DBH) 1.3 m from the ground; point of inversion (recorded as (A) first main branch above half tree height, or (B) first main branch below half tree height); phenology (0, no flowering or fruiting apparent; F, flowers present; FR, fruit present).
Habitat use
The importance of habitat features to each bird species was assessed using Discriminant Function Analysis (DFA), as described by Jones et al. (1995) and Marsden et al. (1997) . This technique classifies stations on the basis of presence/ absence of a bird species, and identifies any variables which are significantly associated with the positive/negative stations (i. e. may be indicators of the presence of a species locally). In order to increase sample size, data for CPP and KB were combined, and 13 habitat variables were entered into the analysis: altitude (m a.s.l.); aspect (degrees); canopy cover (on four-point scale); conifers (number of conifers, out of 10 trees); DBH (highest, m); DBH (mean, m); flowering (number of trees in flower, out of 10); fruiting (number of trees in fruit, out of 10); ground cover (on four-point scale); tree species (number of tree species in 10 individuals); point of inversion (number of trees with POI above half height, of 10); slope (degrees); and tree height (mean of 10 trees). Only bird species that were recorded at five or more stations (and the endemic Short-tailed Scimitar Babbler, recorded at only three stations) were included in the DFA. Data for DFA are assumed to be quantitative and normally distributed, but variables that do not meet these criteria can also contribute to the success of a discriminant function; data collected for canopy and ground cover were therefore included in the analysis. Data that were recorded as proportions or percentages (conifers, point of inversion, flowering and fruiting) were normalized by arcsine transformation before analysis.
Further analysis was made to compare the average above-ground height and altitude distribution of each species (for species recorded at five or more stations, and endemics).
Calculation of bird population estimates
Data from VCP stations were converted into population estimates using the DISTANCE programme (Laake et al.1994) . The data used included both direct sightings and occasions where birds were heard only. Population estimates were only made for species that were encountered on more than 10 occasions.
To calculate estimates of actual populations at the Chu Yang Sin Nature Reserve, vegetation data compiled by FIPI were used. Over a total area of 34,414 ha, these divide the vegetation into five broad types ( Table 2) : good and disturbed evergreen/semi-evergreen forest; plantations; cultivation and settlement; and bare land. For the purposes of this study, figures for good and disturbed forest are combined, as are those for cultivation and settlement and bare land. The broad altitude preferences of bird species (see below, Table 5 ) were used to arrive at a maximum area of suitable (forest) habitat for each species, and thence, a population estimate. It was assumed that the birds identified would not be present in plantations, cultivation and settlement or bare land.
Results
Point counts were carried out at 175 stations (104 in CPP and 71 in KB) between 13 March and 6 April 1998. Station altitude ranged from 870 to 1,920 m a.s.l. (mean ± SD = 1166.9 ± 264.9 m a.s.l.). Most stations were in evergreen broadleaved forest (having >75% broadleaf trees), although five were in coniferous forest (>75% coniferous trees) and two were in mixed forest.
A total of 621 contacts was recorded, mostly observations, but there were 265 heard-only contacts at stations where the species was not also identified by sight. Some species (e.g. Blue Pitta Pitta cyanea) were largely, or only, identified by their call. In total, 96 bird species were positively identified. For some groups (including green pigeons Treron spp., most Phylloscopus warblers, and sunbirds Aethopyga) consistent identification to species level proved impossible, and data for these birds were combined. Eleven such groups were used. Incorporating data from surveys in 1994, 211 bird species have been recorded in the Reserve (see Appendix 1). Subspecies recorded are shown in Appendix 2.
Plant communities
In all, 170 tree species of 48 families were recorded, 130 of which were recorded at CPP (104 stations) and 104 at KB (71 stations). Between one and 10 tree species were recorded at each station (mean = 5.7). Five stations had only one species, all Pinus kesiya. This species was also found in admixture with other tree species (10 stations had both pine and other species). Pine-dominated stations were only recorded in CPP. Eleven plant families were recorded with total number of individuals Ȅ 50 ( Table 3) .
The most species-rich plant families were the Fagaceae and Lauraceae, but the families Araliaceae, Theaceae, and Pinaceae, although represented by fewer species, also constituted a significant part of the forest tree assemblages found. Plant families were not randomly distributed between the CPP and KB. The distribution of the 11 commonest families deviated significantly from regularity (χ 2 (10) = 288; P < 0.01). This uneven distribution of trees may reflect variation in habitat factors (such as the different altitude distributions of stations) at the two sites.
There was no significant relationship between tree species richness at a station and the number of bird species recorded (Figure 2 ). Over 99% of the variation in bird species richness was influenced by factors other than tree species richness.
Heights of contact
Most of the frequently recorded and endemic species were found predominantly in the upper canopy (Table 4) . Of those species recorded at five or more stations, 57% were found most commonly at 4 m or above, while 24.3% were only recorded in the upper canopy. In contrast, only 22% of species were recorded most frequently at 1.5-4 m (e.g. small species such as Mountain Fulvetta Alcippe peracensis, Blue-throated Flycatcher Cyornis rubecoloides and Large Niltava Niltava grandis) and 11% of species occurred predominantly on the ground. However, none of the commonly recorded birds appeared to specialize in exploiting the 0-1.5 m layer. A few species (Laughingthrushes Garrulax) were observed at all levels of the forest structure.
Altitudinal ranges
Census stations covered the range of altitudes represented at Chu Yang Sin, with the exception of only the highest altitudes (over 2,000 m). Some of the bird species recorded (e.g. Mountain Fulvetta, Lesser Racket-tailed Drongo Dicrurus remifer, Golden-throated Barbet Megalaima franklinii, White-browed Scimitar Babbler Pomatorhinus schisticeps and White-browed Shrike Babbler Pteruthius flaviscapis) occurred over most of the altitude range surveyed (Table 5) . However, most species were more common either at the lowest altitudes (e.g. Ochraceous Bulbul Alophoixus ochraceus, Blue-throated Flycatcher, White-cheeked Laughingthrush and Blue Pitta) or higher-altitudes (e.g. Mrs Gould's Sunbird Aethopyga gouldiae, Collared Laughingthrush, Black-headed Sibia Heterophasia melanoleuca, White-spectacled Warbler Seicercus affinis). Among the three genera represented by more than one species (Laughingthrushes Garrulax, Bulbuls Hypsipetes and Barbets Megalaima), there appeared to be a separation of species over the altitude range surveyed ( Table  5) . Three Garrulax species (Black-hooded, White-cheeked and Collared Laughingthrushes) were observed at more than one station, and were separated by altitude. White-cheeked occurred at the lowest altitudes (mean altitude of stations recorded = 950 m; n = 13), Black-hooded generally occurred at midaltitudes (mean = 1,070 m; n = 16), and Collared at the highest altitudes (mean = 1,600 m; n = 4). These were supported by significant differences between the median altitudes of all three species (Mann-Whitney U-tests between Blackhooded and White-cheeked, U = 58, P = 0.045; Black-hooded and Collared, U = 1.5, P = 0.001; and White-cheeked and Collared, U = 0.000, P = 0.001). Mountain Bulbul Hypsipetes mcclellandii (mean = 1,320 m; n = 9) occurred at significantly greater altitudes than Black Bulbul H. leucocephalus (mean = 1,030 m; n = 13) (Mann-Whitney U-test = 9.5, P = 0.001), and the median altitude of Golden- throated Barbet was significantly greater than that of Black-browed Barbet Megalaima oorti (Mann-Whitney U-test = 177, P < 0.05).
Discriminant Function Analysis
The Discriminant Function Analysis produced a significant discrimination (at P = 0.05) between groups in only seven (of 37) species (Table 6) . Altitude appeared to be a major habitat variable affecting the distribution of birds in the sites studied at Chu Yang Sin, and was closely correlated to the discriminant function for five of the successfully separated species. In general, plant architecture variables (which would indicate undisturbed or secondary forest) appeared of little importance. Only the sunbirds appeared to be associated with secondary or disturbed forest, favouring dense ground cover and trees with low DBH and a low point of inversion (POI below halfway up the stem). There was no correlation between nectareating birds (such as sunbirds) and flowering trees, probably because the majority of flowering trees recorded (67 of 103 trees; 65.05%) were pines Pinus kesiya, which are wind-pollinated. The occurrence of the insectivorous Large Cuckooshrike Coracina macei was closely correlated to the presence of pine trees. This may be due to increased insect activity in the flowering trees, or simply because of greater visibility (and audibility) of the species in the canopy of pines.
Population sizes
Bird density estimates at Chu Yang Sin varied widely between species (Table 7) . Highest densities were those for Lesser Racket-tailed Drongo (3.29 per ha), Mountain Fulvetta (3.26 per ha) and White-cheeked Laughingthrush (3.13 per ha). Two of these (the drongo and laughingthrush) are conspicuous species, more likely to be recorded than small, solitary birds. White-browed Shrike Babbler had the lowest density calculated (0.22 birds per ha). Less frequently recorded birds would probably occur at lower densities than this, but, where there are few records, DISTANCE cannot calculate detection functions for a species (this was the case for two species with 10 contacts; see Table 7 ). It should be stressed that these population sizes calculated are broad estimates, owing to the assumptions of the methodology (see Discussion) and the limited resolution of the altitude/habitat data available. For most species, the total potential area of habitat given in Table 7 exceeds the real amount (as the altitude ranges utilized by birds do not fit those for which forest data is available). In addition, habitat data were obtained in 1994 and it is possible that the extent of forest types has altered over the intervening period, although the area remains extensively forested.
Endemic and threatened species
Seven species recorded in the current survey are endemic to the Da Lat Plateau EBA, occur in a restricted range including the Da Lat Plateau, and/or are listed as globally threatened (Collar et al. 1994) . These are described individually below.
Germains' Peacock Pheasant Polyplectron germaini
This species is endemic to southern Vietnam, from Quang Tri (Delacour 1925) south to Dong Nai (Robson et al. 1993) . At Chu Yang Sin, it was heard calling in March and April 1995.
Blyth's Kingfisher Alcedo hercules
This species was recorded at one station in Krong Bong (altitude 950-960 m). Although widespread (occurring from eastern Nepal to Vietnam and Thailand), Blyth's Kingfisher appears to be rare over much of its range (Collar et al. 1994) . In Vietnam, its range is described as ''Tonkin'' (northern Vietnam) by King et al. (1975) , although it has since been recorded in the north Annam region of northcentral Vietnam (Robson et al. 1993; Dymond 1998) , and central Annam (Eames and Robson 1992) . This is the southernmost record of the species within Vietnam, extending the known Vietnamese range of the bird considerably.
Black-hooded Laughingthrush Garrulax milleti
This species was recorded on 16 occasions (each contact at a different station) over a fairly wide altitudinal range (from 900 to 1,460 m), although most records were made in the lower part of this range. Nine contacts were heard-only, and seven groups (from one to three individuals; mean group size = 2.19) were seen. Given the shy nature of this species, this probably represents an underestimate of flock size. This species appears to utilize all layers of the forest, being recorded on the forest floor, shrub and lower canopy layers, and the canopy. The population estimate for this species is fairly high in comparison with other large birds (over 8,000 birds in the 34,000 ha Reserve); however, because most records were heard-only (and it is difficult to judge distances to heard-only contacts), this may be an overestimate. There is also a high degree of error associated with this estimate (SE = 25% of estimate).
This species, previously thought to be restricted to the Da Lat Plateau EBA (Stattersfield et al. 1998 ) has also been recorded at several sites in Laos (Thewlis et al. 1998 ).
White-cheeked Laughingthrush Garrulax vassali
For this species 13 contacts were made in 11 different stations. Compared with the other Garrulax species, this species occurs at lower elevations, from 900 to 1,070 m in altitude (mean = 952 m), although at another site (Nui Ba mountain) it has been recorded at 1,900 m (Robson et al. 1993) . Most records were sightings (12 of 13 contacts). Group size varied from one to 10 individuals, but most groups were small (mean group size = 3.31 birds). As for G. milleti, birds were recorded at all layers in the forest, although there appeared to be some preference for the lower canopy (1.5-4 m). The estimate of population density for this species was extremely high at 34,000; however, the degree of error associated with this estimate was also very high (SE = 55% of estimate).
Collared Laughingthrush Garrulax yersini
Four contacts at four different stations were made for this species. The species was recorded only in the higher-altitude stations (between 1,400 and 1,900 m). Two records were heard-only. Three contacts appeared to be with lone birds, on one occasion three individuals were seen in a group. In contrast to the other Garrulax species above, all records were of birds on, or very close to, the ground, and none were recorded in the forest canopy. In addition to Chu Yang Sin, the species is present in Thuong Da Nhim Nature Reserve (Eames 1995).
Short-tailed Scimitar Babbler Jabouilleia danjoui
Three contacts were made with this species (two heard-only, one seen), all of lone individuals, at altitudes of 900 to 1,290 m. All were recorded on the ground. Although the species also occurs in the Annamese Lowlands EBA to the north, the subspecies J. d. danjoui is endemic to the Da Lat Plateau (Eames 1995) .
Grey-crowned Crocias Crocias langbianis
This species was observed at only one census station, at 1,020 m in the Krong Bong sector of the Reserve. However 13 incidental observations of the species were made over the period of the survey (outside the VCP stations), and these observations are detailed by Eames et al. (1995) . The birds were observed in groups of one to five (mean group size = 1.85 birds), usually in multiple-species flocks, feeding on insects in the forest canopy at altitudes of c. 910-1,130 m (mean = 975 m). The species is listed as Critical by Collar et al. (1994) .
Discussion
Bird-habitat associations
Problems in the use of Discriminant Function Analysis to identify bird-habitat associations have been discussed by Jones et al. (1995) and Marsden et al. (1997) . However, in both of these studies, the success rate of DFA in separating sites as positive or negative for bird species was considerably higher than in the present study. This may have been a consequence of all but one station in the present study being visited on only one occasion. Repeated visits to stations, as carried out by Jones et al. (1995) , would have reduced the possibility of erroneously recording a species as absent (a false negative). In addition, the range of habitat types selected, the variables recorded, and the degree of resolution at which variables are recorded may all influence the outcome of DFA. In the survey at Chu Yang Sin, all stations selected were in the same broad forest type. Given the mobility of the birds studied, it is likely that a greater number of stations, each visited several times, would have been needed to investigate thoroughly habitat associations. For any such analysis, the choice of habitat variables measured and methods of measurement are fundamental. For small birds in particular, it is possible that microhabitat variables are at least as important as the larger-scale variables measured in the Chu Yang Sin study.
DFA assumes that birds occur at their maximum possible density, distributed in every station where habitat conditions are suitable. However, this assumption is unlikely to be met in a real bird community (Capen et al. 1986 ). Factors such as daily and seasonal migration could lead to bias in results (false positive stations where birds are moving through unsuitable habitat, and false negatives because birds are not found at every suitable station).
For those species that were successfully classified by DFA, by far the most important factor separating positive and negative stations was altitude. While altitude in turn affects both the biotic and abiotic environment, it appears that most bird species were not significantly affected by variables measuring forest quality or composition, over the range represented at the study sites. Only Large Cuckooshrike was associated with coniferous trees, the possible reasons for which have been discussed earlier. Of six forest bird species identified as occurring predominantly in pine forests on the Da Lat Plateau by Eames (1995) , only Green-backed Tit Parus monticolus was recorded in Chu Yang Sin Nature Reserve in the present survey, at only three survey stations. Most of the survey stations in the current study were in broadleaved evergreen forest (reflecting habitat composition of the nature reserve), and the pine areas studied were smaller and isolated. Species heavily dependent on conifers might only be expected in the few pine-dominated areas included in the survey.
Population sizes
DISTANCE sampling involves several assumptions about bird detection in the field relevant to this study. It assumes that all birds on the survey point (i.e. at 0 m) are recorded; that individual birds are not recorded more than once (re-entering the same plot, or flying between plots as the survey is carried out); that group size and distance are accurately measured; and that the presence of observers does not influence the detectability of birds. In order to minimize inaccuracies caused by bird movement, birds overflying the plots were recorded but these records were excluded from the calculations. Estimation of group size is more difficult in the case of heard-only records (Jones et al. 1995) , the likelihood being that group size is underestimated in heard-only contacts, producing underestimates of population densities. This effect will be greatest in smaller, less conspicuous birds (as these are less likely to be detected visually to confirm flock size). Observer effects are also likely to lead to underestimates of population densities for shy, particularly ground-dwelling species (e.g. pheasants and pittas).
In the calculation of population size from density estimates, the low resolution of habitat information available for Chu Yang Sin is an important factor that may introduce inaccuracies (variable between bird species). It has been assumed that none of the species studied occur in plantations or cleared areas. Since no stations were sited in forest-edge or cleared areas, no data are available to test the extent to which the birds of Chu Yang Sin use degraded or non-forest habitats within the boundaries of the Reserve. Although most are predominantly forest birds, data from the few pine-dominated stations studied suggest that, provided a mosaic of habitat types including primary forest remains, and areas of monoculture or clearance are not extensive, many ''forest'' bird species may survive in apparently suboptimal habitats. Thus estimates of total population size may be too small for generalist species which can utilize altered habitats. However, large or shy species, or those favoured by hunters, may be absent from otherwise suitable habitat that lies close to human habitation. Because of these factors, population densities and total populations given for Chu Yang Sin should be regarded as broad estimates.
Two of the restricted-range species of the Da Lat Plateau EBA (Germain's Peacock Pheasant and Vietnamese Greenfinch) have not been recorded in the Chu Yang Sin Nature Reserve. The latter species usually occurs in pine forest (Stattersfield et al. 1998) , so extensive suitable habitat would appear to remain within the EBA, outside protected areas. However, Crested Argus is a bird of broadleaved forest (up to 1,500 m) and may be threatened by the expansion of coniferous forest in the Da Lat Plateau EBA. This species also occurs in the Annamese Lowlands EBA in central Vietnam and Laos, and (as a different subspecies) in peninsular Malaysia (Stattersfield et al. 1998) .
Conservation implications and priorities
The natural vegetation of much of the Da Lat Plateau was originally characterized by high-altitude moist forest formations. However, human intervention has led to the replacement of much of this forest by a fire-climax forest dominated by Pinus kesiya, bamboo forest, and scrub (Eames 1995) . At Chu Yang Sin Nature Reserve, only small areas of pine forest occur (mainly on ridgetops), with apparently little influence on the species composition of the reserve. However, the wholesale replacement of the natural moist forest that has occurred over large areas of the Da Lat Plateau (and continues to occur today) has created conditions very different from those at Chu Yang Sin, and it is impossible to extrapolate results from the protected area to the wider region. On such a scale, the reduced structural diversity and tree species richness of pine forests, together with higher order effects (for example, reduced invertebrate species diversity) are likely to have a major detrimental influence on the bird communities of the Da Lat Plateau (Eames 1995) .
The Chu Yang Sin Nature Reserve supports substantial populations of a range of bird species, including three of the four endemic birds of the Da Lat Plateau. One of these (Grey-crowned Crocias) is currently known from only one other site (Dymond 1998) . The results of DFA suggest that, to maintain biodiversity at the site, it is important to maintain natural forest over a wide range of altitudes. Forest at lower altitudes is particularly threatened by human encroachment, which may have led to the exclusion of the lowland restricted-range species Crested Argus.
In addition to its importance for biodiversity conservation, the forest of Chu Yang Sin has a role in watershed protection (Eames 1995) . However, there are several threats to the integrity of forest in the area. Although the Reserve has no permanent human settlements, the population of Krong Bong District has increased due to inward migration (both planned and unofficial), leading to increased exploitation of natural resources (particularly firewood) outside the Reserve. As available resources are exhausted, it is likely that local people will turn to the Reserve to supply them (Eames 1995) .
